The inhibition of bone resorption in rats treated with (-)-menthol is due to its metabolites.
(-)-Menthol, a monoterpene from Mentha species (Lamiaceae), has been shown to inhibit bone resorption in vivo by an unknown mechanism. In the present study, plasma and urine profiling in rats determined by GC/MS demonstrate that (-)-menthol is extensively metabolized, mainly by hydroxylation and carboxylation, and excreted in the urine, in part as glucuronides. In plasma, very low concentrations of (-)-menthol metabolites were detected after a single dose of (-)-menthol, whereas after repeated treatment, several times higher concentrations and long residence times were measured. In contrast, the elimination of unchanged (-)-menthol was increased by repeated treatment. (-)-Menthol, at concentrations found in plasma, did not inhibit bone resorption in cultured mouse calvaria (skull). However, the neutral metabolites of (-)-menthol, extracted from urine of rats fed with (-)-menthol, inhibited bone resorption in vitro, the concentrations being at plasma level or higher. These results suggest that not (-)-menthol itself, but one or several of its neutral metabolites inhibit the bone resorbing cells in vivo.